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Summary Late-acquired angiographic coronary aneurysm formation after drug-eluting stent
implantation is a rare phenomenon but potentially life-threatening event that has become
a major cause of concern. Optical coherence tomography (OCT) is a high-resolution imagingtomography;
Coronary aneurysm;
Bare-metal stent
method that allows detailed evaluation of stent strut coverage and characterization of neoin-
timal tissue. This case report describes the possible mechanism of late-acquired angiographic
coronary aneurysm formation after bare-metal stent implantation using OCT and intravascular
ultrasound.
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Introduction
Recently, several cases of late acquired coronary aneurysm
formation leading to stent thrombosis after drug-eluting
stent deployment were reported. Several mechanisms of
coronary aneurysm formation after drug-eluting stent were
elucidated with the use of intracoronary imaging modalities,
including intravascular ultrasound (IVUS) and optical coher-
ence tomography (OCT) [1]. However, there have been a
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ew reported cases using OCT to assess coronary aneurysm
ormation after bare-metal stent implantation. This case
eport describes IVUS and OCT ﬁndings of coronary aneurysm
ormation after bare-metal stent implantation.
ase report
n 80-year-old male with a history of arterial hypertension
nd dyslipidemia was admitted to our institution present-
ng with ST-segment elevation inferior acute myocardial
nfarction. Coronary angiography revealed total occlusion
ith thrombus in the proximal right coronary artery (RCA)
Fig. 1A). Primary percutaneous coronary intervention of
Published by Elsevier Ltd. All rights reserved.
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sigure 1 (A) Angiography of the right coronary artery showin
tenting.he proximal RCA was performed. The lesion was predi-
ated with a 3.0mm× 15mm balloon and a 3.5mm× 30mm
are-metal stent (Driver stent, Medtronic CardioVascular,
anta Rosa, CA, USA) was deployed at 14 atm with a good
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igure 2 (A) Seven-month follow-up coronary angiography showing
arrows). (B) Intravascular ultrasound appearance of complete stru
tent. (C) Intravascular ultrasound imaging of coronary artery aneurtotal occlusion at the proximal segment. (B) Final result afterngiographic result (Fig. 1B). IVUS and OCT examinations
ere not attempted after stent implantation. The patient
as discharged without in-hospital events and remained
symptomatic on dual antiplatelet therapy. One month later,
coronary artery aneurysm formation at previously stented site
t apposition and neointimal coverage at the distal part of the
ysm formation.
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Figure 3 (A) Optical coherence tomography showing intimal tissue with layered structure and predominant low backscatter (arrow
at t
o
t
D
T
m
b
i
A
a
e
d
[
b
a
f
l
t
r
p
(
l
i
m
b
t
s
v
I
s
a
s
m
theads). (B) Incomplete stent apposition and poor strut coverage
clopidogrel was withdrawn, maintaining aspirin treatment.
Follow-up coronary angiography was performed 7 months
after the initial procedure. During the follow-up period,
the patient had no recurrence of clinical symptoms. Coro-
nary angiography demonstrated a large pool of contrast
medium external to the stented site suggestive of coro-
nary aneurysm formation of the proximal stented segment
of the RCA (Fig. 2A). The patient subsequently underwent
IVUS (Atlantis SR Pro2TM, Boston Scientiﬁc Corp., Natick,
MA, USA) and OCT (ImagingWire, LightLab Imaging Inc.,
Westford, MA, USA) examinations. The IVUS examination
was performed after injection of 200g nitroglycerin and
imaging included stents and the 5-mm stent edges with a
0.5mm/sec pullback. IVUS showed adequate stent expan-
sion and complete stent apposition with neointimal coverage
of stent struts in the distal part of the stent (Fig. 2B).
In the proximal part of the stent, IVUS found that there
were giant gaps between stent struts and vessel wall and
the localized dilation exceeded 1.5 times the vessel cross-
sectional area of the proximal reference segment, indicating
stent malapposition and an aneurysm formation (Fig. 2C).
At this segment, neointima formation on the mallaposed
strut could not be visualized by IVUS. Then, OCT exami-
nation was also attempted with a conventional occlusion
technique. An imaging run was performed with a 0.016-
in. wire-type imaging wire from the distal segment to the
proximal segment of the stent using automated transducer
pullback at 1.0mm/s during automated injection of lac-
tated Ringer’s solution at 0.5ml/s from the distal tip of
the occlusion balloon catheter. OCT showed a layered inti-
mal tissue structure with predominant low backscatter in
the distal part of the stent (Fig. 3A). At the site of coro-
nary aneurysm on the IVUS image, OCT showed stent struts
separated from the vessel wall and strut coverage was
incomplete (Fig. 3B). There was a normal structure com-
posed of three layers that may suggest true aneurysm on
OCT images (Fig. 3B).
This case presented late-acquired aneurysm formation
following bare-metal stent implantation for the treatment
s
s
t
ehe site of coronary aneurysm (arrows).
f ST-segment elevation inferior acute myocardial infarc-
ion.
iscussion
he occurrence of angiographic coronary aneurysm for-
ation after drug-eluting stent implantation is rare [2],
ut may lead to serious, potentially life-threatening clin-
cal problems, including stent thrombosis and death [3].
lthough the underlying mechanism for aneurysm formation
fter drug-eluting stent implantation remains unknown, sev-
ral hypotheses may be postulated. Extensive acute vessel
amage during the initial procedure [4], infectious processes
5], hypersensitivity reactions [6], and phenomena resem-
ling extreme cases of late acquired malapposition may
ll be implicated [7]. The incidence of coronary aneurysm
ormation after bare-metal stent deployment is relatively
ower than that of drug-eluting stents. In the TAXUS VI
rial [8], involving long and complex lesions, the occur-
ence of late-acquired aneurysms tended to be higher in the
aclitaxel-eluting stent than in the bare-metal stent group
1.4% versus 0.5%). A previous IVUS study demonstrated that
ate-acquired stent malapposition after bare-metal stent
mplantation was associated with primary stenting in acute
yocardial infarction and directional coronary atherectomy
efore stenting [9]. This ﬁnding indicated that the poten-
ial mechanisms of aneurysm formation after bare-metal
tent implantation were thrombus resolution and acute deep
essel wall injury promoting outward vessel remodeling.
n the current case, however, OCT demonstrated a normal
tructure composed of three layers that may suggest true
neurysm. Furthermore, OCT images showed abnormal tis-
ue proliferation in the stent. Therefore, we speculate the
echanisms for appearance of this coronary aneurysm are
he combination of thrombus resolution and local hyper-
ensitivity reaction to the stent metal. Long-term follow-up
tudies with large populations would be required to conﬁrm
he clinical signiﬁcance of these ﬁndings obtained from OCT
xaminations.
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